During fieldwork in Costa Rica and Panama five undescribed species of Guatteria and one new species of Desmopsis were collected and are described here. Additionally, a poorly known species of Pseudomalmea is described.
Additionally, a new species of Desmopsis and a new species in Pseudomalmea are described. The new species of Desmopsis was collected by Lars Chatrou et al. on a previous collecting trip to Costa Rica. Its name, D. verrucipes, was recognised already by Zamora et al. (2000) and is validated here.
MAtERIALs AnD MEtHoDs
Herbarium material was investigated from the following herbaria: CR, DUKE, F, GH, INB, K, MO, NY, PMA, SCZ, TEX, U, USJ, and WIS. Measurements as a rule were made on dried material. Measurements on material in spirit are given between acco lades { }. Colour indications and descriptions of surface structures are based on dried material, unless stated otherwise. We indicate the density of the indument by using the following gradations: densely, rather densely, and sparsely. Erkens & Maas, spec. nov. - Tree 8-25 m tall, trunk 10-30 cm diam.; young twigs densely covered with erect, curly, brown hairs, soon glabrous. Leaves: petiole 5-10 mm long, 2-3 mm diam., decurrent as prominent ridge in young twigs; lamina narrowly elliptic to sometimes narrowly ovate, 15 -32 by 4-9.5 cm (leaf index 2.9-3.7), coriaceous, not verrucose, shiny above in vivo, dark blackish brown to grey above, brown to pale brown below, sparsely covered with appressed hairs above, soon glabrous, sparsely covered with appressed hairs below, base obtuse, sometimes slightly attenuate, apex acuminate (acumen 10-15 mm long), secondary veins distinct, 15-18 on either side of primary vein, prominent above, angles with primary vein 45-60º, loopforming at almost right angles, smallest distance between loops and margin 3-4 mm. Flowers solitary or in pairs; pedicels 7-10 mm long, 1-2 mm diam., fruiting pedicels 9-12 mm long, 2-3 mm diam., densely covered with erect, curly, brown hairs; flower buds ovoid, distinctly apiculate; sepals free, triangular to very broadly triangular, 7-10 by 5-8 mm, patent but soon becoming completely reflexed, outer side densely covered with erect, curly, brown hairs; petals brown to chocolatecoloured in vivo, unequal, outer ones narrowly elliptic, basal margins reflexed outwards, 13-20{-32} by 5-7{-9} mm, inner ones valvate, narrowly triangularovate, base thickened and almost spurlike, bifacial (as in the genus Anaxagorea) above the middle, 15-20{-32} by 7-8{-13} mm, outer side densely covered with erect, curly, brown hairs; stamens c. 1.5 mm long, connective shield glabrous. Monocarps 10-40, young monocarps green in vivo, blackish in sicco, ellipsoid, 10-14 by 7-9 mm, sparsely covered with erect, curly, brown hairs, soon glabrous, apex minutely apiculate (apicle < 0.5 mm long), wrinkled in sicco, stipes 9 -14 by 1-2 mm, densely covered with erect, curly, brown hairs. Seeds ellipsoid, 10-12 by 5-6 mm, smooth.
DESCRIPTION OF SPECIES

Guatteria
Guatteria aberrans
Distribution -Panama (Comarca de San Blas, Colón Guatteria pannosa, recently described from French Guiana and adjacent Brazil (Amapá; Scharf et al., 2005) , shows a striking similarity in flower architecture. On the basis of other characters, however, it is fairly easy to distinguish both species (Table 1) , and therefore G. aberrans is described as new. Its relationship to other species of Guatteria is unknown so far.
Etymology -This species is so named because of its aberrant flower type in com parison to the majority of Guatteria flowers or flower buds. Note -Guatteria acrantha is very well characterised by having terminal flowers, in combination with very small flowers for the genus (only 15-20 mm diam., petals < 10 mm long) and small leaves with a mostly rounded apex. Superficially, it looks similar to G. rotundata Maas & Setten by the shape of its leaves, but it is quite distinct Tree 4-10 m tall, trunk c. 12 cm diam.; young twigs rather densely covered with ap pressed hairs, soon glabrous. Leaves: petiole 2-4 mm long, 1-2 mm diam.; lamina narrowly ovate to narrowly elliptic and slightly falcate, 13-20 by 4-6 cm (leaf index 2.8-3.3), chartaceous, sparsely or not verrucose above, shiny above, greyish green on both sides, glabrous above, but primary vein densely covered with appressed to erect hairs (primary vein may look verrucose by remaining hair bases), sparsely to rather densely covered with appressed hairs below, base obtuse, apex acuminate (acu men 10-15 mm long), secondary veins distinct, 6 -10 on either side of primary vein, strongly prominent above, angles with primary vein 60-65º, loopforming at right to obtuse angles, smallest distance between loops and margin 3-5 mm. Flowers solitary or in pairs; pedicels 3-5 mm long, c. 1 mm diam., fruiting pedicels to 7 mm long, to 3 mm diam., densely covered with appressed, dark brown hairs; sepals free, deltate, c. 6 by 6 mm, appressed, outer side densely covered with appressed, dark brown hairs; petals cream in vivo, subequal, broadly ovatetriangular, 8-14 by 8-11 mm, outer side densely covered with appressed, dark brown hairs; stamens 2-2.5 mm long, connec tive shield papillate. Monocarps < 10, purpleblack in vivo, black in sicco, narrowly ellipsoid, 10-14 by 4-8 mm, sparsely covered with appressed hairs, apex rounded or apiculate, stipes 1-3 by 1 mm, sparsely covered with appressed hairs. Seeds ellipsoid, c. 10 by 6 mm, pale brown, slightly pitted.
Distribution -Costa Rica (Puntarenas, Osa Peninsula).
Habitat & Ecology -Forest. At an elevation of 900 m. Phenology -Flowering: July, December; fruiting: July. Note -This species resembles at first sight G. pudica N. Zamora & Maas, but its parts are generally smaller in size (Table 2 ). Both species occur in the Osa area and are probably closely related.
Etymology -This species is named after Reinaldo Aguilar, an independent botanical field researcher in the Osa Peninsula (Costa Rica), who made many important general collections of Annonaceae. Tree 7-20 m tall, trunk 20-60 cm diam., black or grey; young twigs densely covered with appressed hairs, soon glabrous. Leaves: petiole 15-20 mm long, 2-3 mm diam.; lamina elliptic to obovate or narrowly so, 18-28 by 7-11 cm (leaf index 2.4-2.6), chartaceous, not verrucose, dull, greyish brown above, brown below, glabrous above, rather densely covered with appressed hairs below, base attenuate into a narrowly winged petiole, apex acuminate (acumen 10-20 mm long), secondary veins distinct, 16-19 on either side of primary vein, impressed above in vivo, raised above in sicco, angles with primary vein 60-70º, loopforming at right to obtuse angles, smallest distance between loops and margin 3-6 mm. Flowers solitary or in pairs; pedicels 15-35 mm long, c. 1 mm diam., fruiting pedicels to 2 mm diam., densely covered with appressed hairs, finally subglabrous; flower buds very broadly ovoid; sepals free, triangular, 7-12 by 5-10 mm, patent, outer side rather densely covered with appressed hairs; petals green to yellowish green in vivo, unequal, outer ones ovate, 14-22 by 10-15 mm, inner ones oblongelliptic to ovate, 10-15 by 5-9 mm, outer side densely covered with appressed hairs; stamens c. 2 mm long, connective shield densely papillate. Monocarps 5-15, green, maturing red to purpleblack in vivo, black in sicco, narrowly ellipsoid, 15-18 by 6 -7 mm, sparsely covered with erect hairs, soon glabrous, apex rostrate (beak 1-2 by 1-2 mm), stipes 7-10 by 1 mm, sparsely covered with appressed hairs, soon glabrous. Seeds ellipsoid, apex slightly pointed, c. 15 by 7 mm, pale brown, slightly tuberculate.
Distribution -Costa Rica (Puntarenas, Osa District Note -In the field G. rostrata is easily recognised by its black or grey trunk, sometimes with narrow buttresses reaching up to 8 m (Hammel 16960). In the field this species superficially resembles G. amplifolia Triana & Planch., somewhat because of its large leaves. In G. rostrata, however, the petiole is generally somewhat longer (15-20 by 2-3 mm vs 4-10 by 4-6 mm). Moreover, the monocarps of G. rostrata are 5-15 in number, 15-18 by 6-7 mm and rostrate, while G. amplifolia has more monocarps (20-40), which are shorter (8-10 by 5-6 mm), and ellipsoid to pyriform, lacking the rostrate apex.
Etymology -This species is named 'rostrata' after its beaked (= rostrate) mono carps. Tree 11-15 m tall, trunk 25-30 cm diam.; young twigs densely covered with erect, brown hairs, finally glabrous. Leaves: petiole 3-9 mm long, 1-2 mm diam.; lamina narrowly obovate to narrowly elliptic, 10-17 by 3-5 cm, chartaceous, rather densely to densely verrucose above, greenish brown above, yellowish brown below, glabrous above except for the densely hairy primary vein and secondary veins, densely covered with erect, brown hairs below, base acute, apex acuminate (acumen 5-10 mm long), secondary veins distinct, 10-15 on either side of primary vein, prominent above, angles with primary vein 55-65º, loopforming at right to obtuse angles, smallest distance between loops and margin 2-3 mm. Flowers solitary; pedicels 25-30 mm long, 1-1.5 mm diam., fruiting pedicels up to 35 mm long, up to 2 mm diam., densely covered with erect hairs; flower buds depressed ovoid, apiculate; sepals free, very broadly ovatetriangular, 4{-8} by 4-5{-8} mm, patent, extreme apex rolled inwards and thickened, outer side rather densely to densely covered with appressed and erect hairs; petals green to greyish green in vivo, subequal, ovate to ovateoblong, 10-12{-18} by 5-7{-10} mm, outer side densely covered with appressed and erect hairs; stamens yellow, connective shield densely papillate. Monocarps 30-50, green, maturing dark winered in vivo, black in sicco, ellipsoid, 9-12{-15} by 4-5{-7} mm, glabrous except for some scattered hairs near the apex, apex apiculate (apicle 1-2 mm long) in dry material, rounded in fresh material, stipes green, maturing dark winered in vivo Notes -Guatteria zamorae can easily be distinguished from the other Central American species of Guatteria by the yellowish brown leaf colour after drying, its verrucose leaves, and apiculate monocarps. Preliminary unpublished phylogenetic analyses suggest that this species belongs to a group comprising three Central American species, namely G. talamancana N. Zamora & Maas, G. oliviformis Donn.Sm., and G. allenii R.E. Fr. Two bracts were seen around the flower buds, both triangular, one 4{-6} by 3{-4} mm and the other 5{-8} by 4{-5} mm. This is interesting because G. talamancana is known for its very large bracts (25-30 mm) on the pedicel. The latter, however, has a thick brown indument all over the leaf, while G. zamorae only has densely hairy primary and secondary veins.
Measurements taken from spirit material of stipes gave a smaller length than that from dried material, namely 3-5 mm long.
Etymology -This species is named after Nelson Zamora, the curator of the Her barium of INBio (Instituto Nacional de Biodiversidad) in Costa Rica, without whom this field trip would have been impossible. The authors greatly acknowledge his help in providing fieldwork gear, a car, and a tremendous good eye for spotting Annonaceae species in the field. He himself went through great trouble in collecting this new species with the aid of a crossbow. Treelet to 8 m tall, trunk 2-4 cm diam.; young twigs, below sparsely covered with appressed, yellowish brown hairs 0.1-0.2(-0.4) mm long. Leaves: petiole 5-13 mm long, (1-)2 mm diam., canaliculate, drying dark; lamina narrowly elliptic to elliptic, often slightly falcate and slightly asymmetric, 13-32 by 4.5-12.5 cm, chartaceous, densely verruculose on both sides, olive green on both sides, petioles, both sides of primary vein, and margin of leaf blade below sparsely covered with appressed, yel lowish brown hairs 0.1-0.2(-0.4) mm long, base narrowly to broadly cuneate, apex acuminate (acumen 5-20 mm long), primary vein impressed above, secondary veins 7-14 on either side of primary vein, raised above, irregularly spaced, curving upwards, angles with primary vein (35-)55-60(-75)º, only weakly loopforming at acute to right angles, smallest distance between loops and margin 2-6 mm. Inflorescences essentially terminal, but mostly pseudolateral due to overtopping by the axillary shoot, and often appearing along internodes on slightly older, leafless branches, thyrsoids with mostly two rhipidia, central axis 3-6 mm long, 1-3 mm diam., axial internodes 1-3 mm long, rhipidia up to 3flowered (including flower buds); peduncles, pedicels, and bracts sparsely to rather densely covered with brown, appressed hairs 0.1-0.2 mm, articulation of pedicel clearly visible as a ring of hairs 1-3 mm above lower bract, subtending the pedicel, uppermost bract at 1/3 from base of pedicel; bracts depressed ovate, semiamplectent, c. 2 by c. 4 mm, pedicels 8-19 by 1-3 mm (to 7 mm in fruit ing stage), vertically striate and verrucose, even more so in fruiting stage; sepals free, maturing red in vivo, foliaceous with visible venation, persistent, often still present in fruit, ovate to triangular, 9-20 by 5-10 mm wide, apex acute, ciliate, verruculose on both sides, outer side rather densely covered with brown, appressed hairs c. 0.2 mm long; petals maturing white in vivo, subequal, narrowly triangular, 15-30 by 5-8 mm, apex acute, inner petals slightly narrower than outer ones, ciliate, outer side rather densely covered with brown, appressed hairs c. 0.2 mm long, inner side glabrous except for apex; stamens 80-150, 1.5-2 mm long, filament 0.3 mm long, anther connective shield discoid, 0.1 mm thick, glabrous; carpels 15-25, ovary prismatic, 1.6-2 mm long, sparsely covered with short, appressed hairs to glabrous (except for extreme base), stigma globose, c. 0.3 mm diam., totally covered with white hairs 0.1 mm, ovules 4-6 in a single row. Monocarps 7-20, maturing yellow in vivo, black in sicco, ellipsoid, 12-29 by 8-14 mm, glabrous, apex rounded, stipes maturing dark red in vivo, 5-12 by 1-2 mm, subglabrous to sparsely covered with brown, appressed hairs c. 0.2 mm long. Seeds flattened discoid, 8-10 by 2-3 mm, surface smooth, light reddish brown, the raphe a shallow equatorial furrow. Distribution -Southwestern Costa Rica, known only from the Golfo Dulce area, including the Osa Peninsula.
Habitat & Ecology -Tropical wet forests. At elevations of 0-250 m.
Phenology -Flowering: August through November; fruiting: October through March.
Notes -The verrucose pedicel, the large, persistent sepals, and the thyrsoid inflores cences that usually are borne on older, leafless branches, distinguish D. verrucipes.
The inflorescences of D. verrucipes are described as a thyrsoid in the sense of Weberling & Hoppe (1996) , viz. a ramification system with cymosely branched partial inflorescences on a multinodate main axis, which ends in a terminal flower. In this new species, no more than two 'partial inflorescences', rhipidia, have been observed per inflorescence. A peculiar feature of the rhipidia is the fact that successive flowers are not arranged in one plane, i.e. the flowers do not alternate at angles of 180º, but at a much smaller angle. A similar deviation from the usual rhipidiate inflorescence in Annonaceae was reported for Fusaea (Chatrou & He, 1999) .
This publication validates the name D. verrucipes, already mentioned by Zamora et al. (2000) ; Schatz (1987) listed this species provisionally under the name D. walkeri.
Etymology -The name of this new species refers to the verrucose pedicel, notice able in flowering, but especially in fruiting stage. Tree 14-25 m tall, young twigs glabrous. Leaves: petiole 4-5 mm long, c. 1.5 mm diam.; lamina narrowly elliptic to elliptic, 12-19 by 4-8 cm, chartaceous, on both sides with uneven light to dark brown patches, petioles, lower side of primary vein, basal part of leaf blade and primary vein below sparsely to rather densely covered with brownish, ap pressed hairs 0.2-0.6(-0.8) mm long, base (shortly) attenuate, apex gradually acuminate (acumen 5-14 mm long), secondary veins 7-10 per side, irregularly spaced, angles with primary vein 45-70º, indistinctly loopforming at acuteright angles, distance between loops and leaf margin 3-7 mm, intersecondaries present, tertiary venation reticulate with few percurrents. Infructescences on older, leafless branches; pedicels 9-25 by c. 3 mm basally to c. 4 mm apically, bract above articulation semiamplectent, c. 1 mm by c. 2.5 mm; pedicels and outer side of bracts rather densely covered with brown, appressed hairs 0.2-0.4(-0.6) mm long. Flowers unknown. Monocarps 10-15, red at maturity in vivo, (reddish) brown in sicco, ellipsoid, 18-32 by 11-19 mm, sparsely covered with yellowish brown, appressed to erect hairs 0.2-0.6 mm long, verrucose to rugose, stipes 22-32(-44) by 1-2 mm, sparsely covered with yellowish brown, appressed to erect hairs 0.2-0.6 mm long, fruiting receptacle transversely ellipsoid, 11-15 mm diam., 6-8 mm high, densely hairy. Seeds ellipsoid, 16-30 by 9-17 mm, reddish brown, shallowly transversely striate, raphe slightly raised.
Distribution -Panama, only known from two collections made in the province of Darién.
Habitat & Ecology -Tropical wet forest. At elevations of up to 150 m. Phenology -Fruiting: January through May. Note -Despite the availability of two fruiting specimens only, the material clearly represents a new species, and P. darienensis is published to further document the rich flora of Panama, and Darién in particular.
Etymology 
KEY TO THE SPECIES OF PSEUDOMALMEA
Pseudomalmea darienensis is the fourth species within the genus, and the first one to be described for Central America. Given the recent doubling of the size of the genus due to the publication of P. dariensisis here, and of P. wingfieldii (Chatrou & Pirie, 2005) , it is appropriate to present a key to the species of Pseudomalmea here. 
